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DRILLING METHOD AND APPARAtUS 

Tbls invention r«lat«s to a mibod and sppara^^l6 for 
drillin? ana lining a botahoL*. 

ConvenrionalXyt a borehole is first, acilled by a 
drilling assasbly* which 1b removed Crom the borehole, 
and a lining aaaembly ie anbsequently inserted into the 
borehole and nsuaily cemented in place. 

However, thia procednre is nnaatiaf actory in an 
unconsolidated formation and/or when the borehole is 
horizontal or highly deviated from the vortical, since 
the vjalle of the borehole may collapse before the lining 
assembly can be inserted* In order to overcome this 
difficulty it hae been anggeated to provide xhe drilling 
aaaembly with a casing which la rotated and which ia 
formed with a reaming bit for reaming the borehole to a 
larger diameter than the casing, whicb le left in the 
borehole as a lining while tJie res^ pf the drilling 
aaeenbly ie withdrawn Csee Gfi-A-Z 054 DOS and fiP-Al-o 
241 254 )« Snch a procedure eonld only produce short 
lengths of borehole* because, of the friction between the 
easing and the borebole walla and 



the raslErance t.o rotaeion of zhm casing provided by tha 
roaming bit Cocmad on the casing » T&are la thus a 
serious problan to ba aolvad, particularly if b.orebales 
raore than ISOtt in l«ngtU ara to be achiaved* aa la often 
raquixad in tha patroleun industry. 

In order, to ova r cone this problem* the present invention 
la based on the idea of advancing a lining assembly and 
a drilling assembly together and withdrawing the 
drilling asseinbly through tha lining assambly once the 
drilling operation is complete or if the drilling tool 
becomaa stuck or needs to be replaced. 

The invention provides a method of drilling and lining a 
borehole, eomprising the steps of (e) drilling a 
borehole by advancing a drilling assembly driving a 
drilling tool which makes the borehole and 
simultaneously advancing a lining assembly snrtounding 
the driving assembly^ so as to line the borehole which 
is being formed by the drilling assembly independently 
of the lining aesembly and which has a diameter greater 
than the external diameter of the lining aesembly « and 
subsequently Cb) withdrawing the drilling asaembly 
through the lining assembly and leaving the lining 
assembly in the borehgle* preferably, the lining 
assembly is cemented in place before step (b>. 



Tha Invention also pcovidee appacatus for dcllling aad 
lining a boce&ol«p compcising a lining aaaembly^ a 
dcilling assesiblr vhiPb axtenda through the lining 
aasevblr« and a dcllling tool which la independent of 
the lining assenbly and which ift drivable by the 
drilling aaaeiBbly fox drilling a borehole having a 
diameter great.er than the external diameter of the 
lining aeseably* ^he drilling a&sembly being 
withdrawable chrougta the lining aeaembly. 

It is poaaible to leave all or part of the drilling tool 
behind when withdrawing the drilling asaembly* but 
preferably the tool is also withdrawable through the 
lining asseiobiy; this can be achieved %rt.th a tool 
comprising reaning neane which are novable between an 
operative peeition and an inoperative position in which 
the aaxinuBi transverse dinension of the tool ie less 
than the ninisum internal diameter of the lining 
assembly. 

The lining assembly may be advanced simultaneously fay 
being dcawn along by the drilling assembly, foe which 
purpose it may be connected t.o the drilling assembly by 
releasable looXing means. Since the lining assembly is 
pulled by the dclliing assembly (rather than pushed « as 
in DOB and EP-A1--0 241 3S4)« the lining 



asseiablr can be kept in tension, thus avoiding any riAlL 
of collapses oC the lining aoBtnubly through buc:Xling 
under comprMcion. In ordec to coducft friction 
resisting ths «dvanee of the Lining *Bsombly. it may be 
rotated, o-g.^ via the drilling eseembly* 

The invention will be described further, by way of 
example only, with reference to the aeconpanying 
drawings^ in which: 

Pig L is a diagramaatlc axial aectlon through a borehole 
drilling and lining apparatus , in wnich the axial and 
radial diMnsions are not to scale; and 

Pig 2 is a section on line x-x in Figure i. 

m the foiroving description all the dimensions are 
typical dimensions given only as examplss; they ate not 
to be taken as limiting or restricting the scope of the 
invention. The apparatus illustrated comprises a 
drilling as«embly 1 which extends through a lining 
assembly 2 and which carries a drilling tool 3. 

The lining assembly 2 is mainly made up o£ steel pipe 
Joints of seamless casing or liner pipe with an outer 



4lBinet.er of 7.00 incb (176mm) and an innar diameter of 
6.18 IncH (157mm). The ninlMUn internal diaaietec of th© 
llniDfl aB»«iably ie 4.60 inch (117mtt)^ 

The drilling assembly 1 is mainly mado xtp ot Btoel pipe 
jointB of drill collar type with an outer diameter ot 
4. SO inch (114nm), The drilling tool 3 i» a eomhination 
tool compriaing a pilot hole bit 4 of 4,50 inch (L14mw) 
diameter carrying a hydraiilioally operated ^nder-reamar 
hdvin9 arme 6 capable of drilling a hole 8. SO inch 
(216mm) in diameter when In the operative position (aa 
shown). The arms 6 are collapsible to an inoperative 
position in whiah the maximum transverse dimension of 
the tool 3 is no greater than the diameter of the pilot 
hole drilled by the bit 4. In thle position the tool 3 
can be withdrawn together with the drilling assembly 1 
through the lining assembly 2. 

The tool is driven by an hydraulic drilling motor 7 
whien is 4.50 inch (114ma) in diameter « with the 
possibility of using a straight motor « a single bend 
motor, or a multiple Ca-0-3> motor for directional 

drilling or steering. The motor 7 is arranged in a 
seamless liner 8. outer diameter 5. so inch (lAOma) and 
inner diameter 4 -65 inch (llSmm), centralised and fixed 
in the lining assembly 2. 



A bottom a.^Mibiy coBprises a 15ft pip* » 

BhclnX Cltt«a in the lining asB.iiibly ana having it* 
lansE bore machined to 4.60 inch (ii7T»m) aa a pellaha* 
bore receptacle to receive seal pacKing elettente 11 on 
the dcilling aseeably. 

The lining a»Be*bly 2 ie releasably locked to the 
drilling a.aembly 1 by a eo-called a-l»tch aeaenlsly 12 
BO that the lining aeeembly advanoea with the del 1 ling 
assenbly. The J-latcb aasenbly 12 comprises three 
welded J-locking pegs or keya (not shown) protruding to 
an outer diameter of 5.20 inch (132ira) f»o» a region 13 
built up to a diameter ot 4.70 inch {119mo> by build-up 
welding on the drilling aeeembly. An e tt (2-« ») 
length ot pipe 14. shrink titted in the lining assembly 
and having a minimum internal diameter ot 4.7S inch 
(121 »B) i« machined on the inner surface with a double 
latching profile to accept the above-mentioned keys to 
•nable locking and unlocking of the J-lateh assembly 12 
in the natter of a bayonet fitting. 

The drilling assembly l includes a 

measurement-while-drllling hole survey package 14 with 
mud pulse telemetry and loggias to«>l« "^c** • '•'^ 



cay and c—a hoi. comp«».tea neutron tool, la the 

r.«ion of the pacM,. 14 J^i*^" 

.,„«bly Z ar. «aa* of «o«.l (T.ad. lurK) alloy. 

TO OO.M. e.««t:i«« oe the bor.hol. b.£o«. «lthdr«.lo9 
^bo -rilUn, .a.«bly 1. th. ...-mbly ^ lhcl«*- * 
clr<nH.tiu9 .ubstit^t. 1« comprising a P«»P-PO» • 
ci.cul.tlag port device opened by puaping down a 
plaetic. ball which e.ate in the .ub.titute 16 and 
eompre.8es a aprln« allowing a sleeve to be moved 
dcvnwarde eo tbat porte in the sleeve are aligned vitb 
porta in tbe body of tbe enbetitute 16. n non-return 
,Xidin, .leave valve 17 in tue lining aas.«bly 2 la 
opened by the pump preesMto. 

Kbove a variable numbar of spacer joints the drilling 
.,Be»biy has a slip/bunper ioint IB. deaorib.d fnrtb.r 
belov. followed by a top seal a.ee-bly X» •i«ilar to the 
botto« seal aaeembly (1».1I) described above, finally at 
tne .pper end of the app.rat.. tb.r* i« a .plin. -rive 
assembly 21 for transmitting rotation fr« tb. drilling 
aas.m.»ly 1 to the lining a.eembly 3. The .«.«bly Zl 
includes a male sPline ..etion 22 with • l.nflth of 24 
men texomm) .hrink fitted on a drill collar type pip. 
.nd bavin, spline, with an o»ter diameter of inch 
tX46..> and • radial depth of 0.» inch 



aesbes with a f«Mle upllaa e^ction 23 with a length of 
40 inch (Xffl) .htlxxk Citted in the lining asa#mbly and 
having splines with an innar dismeter of 5,48 ineh 
and a radial depth of 0.19 inch <4*8iam)* 

Ths Joint 18 is a sliding piston slip joint/ Jar adapted 
to permit positive snap shutting and locking on downward 
TOvowent, and with positive apring assisted snap opening 
and locking with sufficient travel to enahlc 
disengagewent of the spline sections 22,23. The 
threshold compressive force to overcome the snap opening 
iB greater than the downward force required to advance 
the drilling aseeably within the lining asseably and 
nanipulate the J-latch assembly 12. 

The drilling apparatus desorihed above enables the 
sinniltaneous drilling of a borehole and setting of 
protective casing in highly deviated or horizontal hales 
as well as ordinary holes. • The technique and asaemhly 
permit, the achievement of a cased and cemented 
horirontal or highly deviated hole at vertical drilled 
depths of approx. l^Skm and having horisontal sections 
of more than ISDm in extent. 
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Thi« can be achieved; 

CD without haviM to leave newly dciHed h0l9 

unprotected; 

<2, by P««ittlc9 tne rettl.V.1 oC the drilling bit 
„...bly whiX. at tb. l«vi«9 r»»e hole 

p,ot.ct.<l by the lining a«.«biy .l«ul«n.o«ly set ia 
poBitlc- .t the time of drillioo .n.ch that -rill hit- or 
other tools may be changed during drilling or retrieved 
at the end of drilling: 

(3) by permitting the drilling bit ot fee to be 
driven by an hydraulic drilling »otor but at the e.»e 
time enabling the protective c.ln, to be rotated (et a 
lower .peed) by the aorfaee tot.tlng drive egiilpment. 

The Bbove-deacribed method and .pparatue exhibit the 
following advantages over other technlquee and in 
addition to those lieted above, as follovs: 

tx) th. n.ee..lty to incur a separate eeauence ot 
operations tor the setting of casing. th«e leaving newly 
drilled hole unprotected, ie eliminated; 

12 > the dxilling taee oc bit is rot-tionally 
independent of the lining, thus permitting different 
speed. Of rotation to be applie* to drill hit ..md liner 
pipe: 
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0> the drilling a.B««bly and arill bit «ay b« 
pnllea OMt ot the bol* for changing o£ tools or for 
retrieval .t the ena ot drilling, th^e e.ving on high 
•lett-lD-hole- oapital eguipaent coete; 

(4) the »eth04 of insertion oC the atlHin* M».-bly 
vithliv the cBing P.r»it. tne tl.xiblUty of being able 
to ariil and simultaneouely protect hole, of {variable) 
hoElrontal extent in excese of SOOo: 

C5) it la poeaible to aclll in unoonaelidatea 
fotmatlone. where hole ceving h*« been a problem; 

<«) retrieval of the arilling eeseably after 
drilling le ftminatod petnita ftirthex coapletlon end/or 
drilling operations in a well: 

(7) the .pparattts also permits the addition ot 
further tool* to the down-hole eeeeably. ench as cement 
clroulation equipment and down-nole eorveying equipment. 

t8) the lining aseemhly can be cemented in the 
borehole before the drilling assembly is withdrawn: 

<9) if the lining assembly gets etucK during 
drilling, the dcllling assembly can be withdrawn and 
replaced by another lining assembly and drilling 
assembly of smaller diameter. 
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A methoe 6t dcliamg af»a Unlag a boretoole. 
comprising the Beqiientlal steps oE 



1. 



(a) drilling a borehole by .dvanclng a drilling assembly 
^Elvlntf a aciHing tool which makes the borehole and 
aimultancoTlsly advancing a lining assembly 
surrounding the acilllng assembly, so a. ro line the 
borshele which is being fcr»ed by the drilling 
asseiobly ladependently =>« rhe lining assembly aad 
which has a diameter greater than the external 
diameter of the lining assembly, and 

(b) vithdrawmg the drilling assembly through the lining 
assembly and leaving the lining assembly in the 
borehole. 

2. A method as Claimed In claim 1. in which the" lining 
assembly is drawn along by the drilling assembly during 
Step <a). 

3. A method as claimed in claim 1 or 2. in which the 
liming assembly is rotated during step (a). 

4. A method as claimed in claim 3. in which the lining 
assembly is rotated via the drilling assembly. 
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5 A »ett»od a. Claimed la aay preceding clain.. in whlcb 
tb. llnlM assembly is cemented in place before step (b) . 

6. * »etbod as clalmea In any preceding cl.lm. in Which 
Che drilling tool la withdrawn together with the 
drilling aasenbly. 

7 ApparatuB for drilling and lining a borehole, 
comprising a lining assena>lr. a dcllUng assembly which 
extends through the lining aasea^ly. and a drilling tool 
Which is independent ot the lining assembly and which is 
drlvable by the drilling aseembly for drilling a 
borehole having a diameter greater Chan the external 
aiameter of the lining assembly, the drilling aseembly 
being withdrawable through the lining aeeembly- 

8. Apparatus as claimed In claim 7. In which the 
drilling tool comprises reaming means which are movable 
between an operative position and an inoperative 
position la Which the maximum transverse dimension of 
the tool is less than the mlni«u« internal diameter of 
the lining assembly. 

9. Apparatus as claimed In claim 7 or 8. including 
celeasable locKlng means for connecting the lining 
assembly to the drilling assembly so as to be drawn 
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along by it. 

, x^^A in anv Of claima 7 to 9. 
«.lc» ' 

assembly. 

X3. ^ .echoa of eriUiag an6 linin, a borehole. 
.ub.t.n.lally aa de.crLbea with r^ter.ace to the 
acoomparvying dcawlngfl. 

.PP«.tu. .or drilling and llni.g a borehole. 
..t..tanclaixy a. aeec.lb.d Witt, re.ereace to. and as 
Bhown in. the aocomp.nyla, drawlnge- 
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